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(54) Hair removing device with a lotion applicator 

(57) A hair removing device capable of feeding a lo- 
tion in association with a hair removing operation. The 
device has a treatment head (20) that is mounted on a 
housing (10) and includes a hair removing unit (30) for 
hair depilation or hair epilation and an applicator (110) 
for supplying a lotion on a user's skin. Also included in 
the device is a tank (1 40) holding the lotion and a lotion 
supply mechanism (150) for supplying the lotion from 
the tank to the applicator. The treatment head is formed 
with an actuator (124) which acknowledges an even of 
the treatment head coming into an operative condition 
with the skin and activates a lotion supply mechanism 
to supply the lotion from the tank to the applicator when 
such event is acknowledged. 
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Description 
TECHNICAL FIELD 

[0001] The present invention is directed to a hair re- 
moving device with a lotion applicator, and more partic- 
ularly to the personal hair removing device capable of 
feeding a lotion for facilitating the hair treatment as well 
as for making a skin care. 

BACKGROUND ART 

[0002] WO98/08661 and Japanese Utility Model Pub- 
lication No. 59-1 08574 disclose a portable shaver capa- 
ble of feeding a lotion for facilitating the shaving. The 
shaver incorporates a pump which is activated by a but- 
ton or switch to feed the lotion over a user's skin where 
the shaving is intended. The button or switch is mounted 
on a shaver housing to be accessibly by a finger of the 
user grasping the housing, so that the user is required 
to manipulate the button or the switch each time the lo- 
tion feeding is desired. However, it is a normal shaving 
practice to move the shaver intermittently across the 
skin, i.e., moving from one portion to another portion of 
the skin through an action of releasing the shaver once 
from the skin. Thus, the user has to repeat turning on 
and ff the pump until finishing the shaving, otherwise the 
pump would be activated continuously to dispense the 
liquid wastefully. 

DISCLOSURE OF THE INVENTION 

[0003] In view of the above inconvenience, the 
present invention has been achieved to provide an im- 
proved hair removing device which is capable of feeding 
a lotion properly to an intended portion in association 
with the hair removing treatment, yet without requiring 
an additional switching operation. The device in accord- 
ance with the present invention includes a housing car- 
rying a treatment head to be held against a user's skin. 
The treatment head includes a hair removing unit for hair 
depilation or hair epilation, and an applicator which dis- 
penses a lotion on the user's skin. A lotion supply mech- 
anism is provided to supply the lotion from a tank to the 
applicator. The treatment head is provided with an ac- 
tuator which acknowledges an event of the treatment 
head coming into an operative condition with the skin 
and which activates the lotion supply mechanism to sup- 
ply the lotion from the tank to the applicator when the 
event is acknowledged. 

[0004] Thus, the applicator is enabled to dispense the 
lotion over the skin where the hair removing is made or 
being made without requiring an extra and cumbersome 
switching work to the user. That is, the user can enjoy 
the hair removing supplemented with the lotion, yet with- 
out being bothered to manipulate a particular switch or 
handle. 

[0005] Preferably, the actuator is included in the ap- 



plicator in a skin-contact relation with the skin and is 
movable relative to the housing so as to actuate the lo- 
tion supply mechanism when it is depressed as a result 
of the applicator being pressed against the user's skin. 
5 With this arrangement, the user is only required to bring 
the applicator in contact with the skin for feeding the lo- 
tion, making it possible to feed the lotion properly while 
making the hair removing, yet without being conscious 
of the actuator. 

io [0006] The applicator may be configured to include a 
header having a chamber for temporarily storing the lo- 
tion supplied from the tank. The header has at least one 
aperture which communicates with the chamber and is 
fifed with a rotating element such as a ball and a roller 
15 that defines the actuator. The rotating element is held 
rotatable in the aperture so as to come into rolling con- 
tact with the user's skin for applying the lotion over the 
skin. Thus, it is easy to feed the lotion smoothly overthe 
skin with the aid of the rotating element. 
20 [0007] The rotating element may be supported on a 
floating bed which is movable together with the rotating 
element within the header. In this connection, the lotion 
supply mechanism includes a stop valve formed in a 
flow path from the tank to the chamber. The floating bed 
25 is interlocked with the stop valve in order to open the 
stop valve only when the bed is depressed together with 
the rotating element. In this manner, the lotion can be 
supplied only when the rotating element is depressed 
such that the lotion supply can be stopped when the ro- 
30 tation element, i.e., the actuator is released from the us- 
er's skin, thereby avoiding the lotion from being dis- 
pensed while the device is away from the user's skin, 
without posing no additional action to the user. The ro- 
tating element may be made of an elastic material for 
35 soft and smooth contact with the skin. 

[0008] In orderto supply the lotion effectively from the 
tank to the chamber, the lotionsuppry mechanism is pre- 
ferred to include a pressurfeer which gives a positive 
pressure to the lotion in the tank, thus allowing the lotion 
40 to be supplied to the chamber under the pressure when 
the stop valve is opened. 

[0009] Instead of providing the rotating element, the 
header of the applicator may carry a skin guide as the 
actuator which is adapted to come into contact with the 

45 user's skin. The skin guide has at least one aperture 
which communicates with the chamber for dispensing 
the lotion on the user's skin. The skin guide is floatingly 
supported to the header to be movable relative thereto 
and is interlocked with the stop valve so as to open the 

so stop valve only when the skin guide is depressed as a 
result of the skin guide being pressed against the user's 
skin. The skin guide may be also made of an elastic ma- 
terial. 

[0010] Further, the applicator itself may be floatingly 
55 supported to the housing so as to be depressed when 
pressed against the use's skin. This is advantageous in 
that the applicator can be easy to follow the contours of 
the user's skin for successfully applying the lotion while 
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the treatment head is moving across the user's skin. 
[0011] When the hair removing unit is configured to 
have an overall section which is widertowards its bottom 
than at its top end with respect to an upright axis of the 
unit, the applicator can be designed not to interfere with 
the removing unit while being kept in closely adjacent 
relation therewith. The applicator is movable relative to 
the housing between a projected position where the ap- 
plicator has its top end closed to the top end of the hair 
removing unit and a retracted position where the appli- 
cator has its top end lowered from the top end of the hair 
removing unit. The applicator has a longitudinal axis 
along which it is movable relative to the housing. When 
the applicator is in the projected position, the longitudi- 
nal axis of the applicator is inclined at a first angle with 
respect to the upright axis of the hair removing unit so 
as to bring the top end of the applicator close to the top 
end of the hair removing unit. When the applicator is in 
the retraced position, the longitudinal axis of the appli- 
cator is inclined at a second angle different from the first 
angle with respect to the upright axis of the hair remov- 
ing unit so as to avoid the applicator from interfering with 
the bottom of the hair removing unit. 
[0012] In a preferred embodiment, the applicator, the 
tank and the lotion supply mechanism is integrated into 
a single module which is detachable to the housing. 
Thus, it is easy to refill the lotion as well as to clean the 
applicator. The single module may be f loatingly support- 
ed to the housing. 

[0013] Further, the lotion supply mechanism may in- 
clude an electrically operated pump which draws the lo- 
tion from the tank and delivers it to the applicator. In this 
connection, the actuator may be realized by an electric 
switch projecting in proximity to the hair removing unit 
so as to be closed when it comes into contact with the 
user's skin. Thus, each time the switch is depressed, it 
will activate the pump to deliver the lotion to the appli- 
cator for feeding it over the skin. 
[0014] When the hair removing unit includes a cas- 
sette which carries a hair removing element such as a 
cutting foil and which is floatingly supported to be hous- 
ing to be capable of being depressed in response to the 
hair removing element being pressed against the user's 
skin, the actuator is interlocked with the cassette to ac- 
tivate the pump each time the cassette is depressed. 
Thus, the lotion is fed over the skin only as a conse- 
quence of the hair removing unit is pressed against the 
skin, thereby facilitating the hair and skin care while the 
user is unconscious of the lotion supply mechanism. 
[001 5] The device may include the actuator of another 
type which projects above the hair removing element for 
contact with the user's skin and is movable relative to 
the housing so as to be depressed when contacting with 
the user's skin. The actuator is interlocked to activate 
the pump for delivering the lotion to the applicator each 
time the actuator is depressed. Thus, the lotion can be 
applied as a consequence of the hair removing unit is 
pressed against the user's skin. 



[0016] The hair removing unit may be configured to 
carry a pair of short-hair cutters and a long-hair trimmer 
each having a longitudinal axis perpendicular to an up- 
right axis of the housing. The long-hair trimmer is inter- 

5 posed between the short-hair cutters with the individual 
longitudinal axes being held in parallel relation with each 
other. For the hair removing unit of this type, the appli- 
cator may be located between the long-hair trimmer and 
at least one of the short-hair cutters, or located outward- 

10 |y of at least one of the short-hair cutters away from the 
long hair trimmer for dispensing the lotion effectively on 
the skin. 

[0017] In a preferred embodiment where the applica- 
tor is floatingly supported to the housing to be movable 
15 relative thereto with respect to the upright axis of the 
housing, and also to the tank fixed to the housing with 
respect to the upright axis, the applicator is connected 
to the tank by way of a flexible tube so as to be supplied 
with the lotion from the tank. The flexible tube is there- 
to fore responsible for permitting the displacement of the 
applicator relative to the tank. The flexible tube may be 
deformable in its radial direction, or may be in the form 
of a bellows. 

[0018] Further, the applicator may be latched at a low- 

25 ered position where the applicator has its top retracted 
from the top end of the hair removing unit. Therefore, 
when the lotion feed is not required, the applicator can 
be kept away from the hair removing unit so as not to 
disturb the hair removing operation. 

30 [0019] The lotion supply mechanism may include a 
pump having a pump chamber for temporarily storing 
the lotion supplied from the tank. The pump is designed 
to have an inlet flap valve permitting the lotion to be fed 
into the pump chamber from the tank and an outlet flap 

35 valve permitting the lotion to be delivered from the pump 
chamber to the applicator. The actuator, which moves 
to the depressed position against a bias, is interlocked 
with the pump such that orily the outlet flap valve is 
caused to open for feeding the lotion to the applicator 

40 from the pump chamber in response to the actuator be- 
ing depressed and that only the inlet flap valve is caused 
to open for drawing the lotion into the pump chamber 
from the tank in response to the actuator returning to a 
non-depressed position under the bias. Therefore, the 

45 pump is activated to repeat drawing the lotion from the 
tank and feeding it to the applicator as the actuator is 
pressed against the skin and released therefrom, there- 
by applying the lotion in synchronous with the move- 
ment of the treatment head. 

50 [0020] In this connection, the pump is preferred to 
have the pump chamber which is surrounded by a sta- 
tionary wall member with the inlet flap valve and a mov- 
able wall member with the outlet valve. The movable 
wall member is movable relative to the stationary wall 

55 member to vary a volume of the pump chamber. The 
actuator is interlocked with the movable wall member so 
as to generate a positive pressure within the pump 
chamber for feeding the lotion to the applicator through 
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the outlet flap valve when the movable wall member 
moves towards the stationary wall member in response 
to the actuator moving to the depressed position. When 
the movable wall member moves away from the station- 
ary wall member in response to the actuator returning 
to the non-depressed position, a negative pressure is 
developed in the pump chamber to draw the lotion into 
the pump chamber through the inlet flap valve. Thus, 
the lotion feed can be made simply by pressing and re- 
leasing the actuator against and from the skin, yet with- 
out relying on an additional driving source for the pump. 
[0021] The actuator may be included in the applicator 
in the form of a skin guide for contact with the user's 
skin. The skin guide includes at least one aperture which 
communicates with the pump chamber through the out- 
let flap valve for dispensing the lotion over the skin. 
[0022] Alternatively, the movable wall member serves 
itself as the skin guide that defines the actuator and also 
the applicator with the outlet flap valve. The skin guide 
is provided with a projection around the outlet flap valve 
in order to protect it from interfering with the user's skin. 
In addition to thus configured pump, the lotion supply 
mechanism may include a stop valve formed in the flow 
path from the tank to the pump. The stop valve is inter- 
locked with the actuator, i.e., the skin guide so that it is 
opened only when the skin guide is depressed as a con- 
sequence of the projection being pressed against the 
user's skin, thereby giving a safe interruption of the lo- 
tion feed when it is not intended. 
[0023] Further, the applicator may have a header 
which is fixed to the housing for temporarily storing the 
lotion supplied from the tank and include at least one 
lotion dispensing pipe extending on top of the hair re- 
moving unit. The pipe is floatingly supported to the head- 
er to be capable of being depressed together with the 
hair removing unit. In this version, the lotion supply 
mechanism includes a stop valve formed in the flow path 
from the tank to the header and also includes a pressu- 
rizer which gives a positive pressure to the lotion in the 
tank for allowing the lotion to be supplied to the header 
under the positive pressure. The stop valve is inter- 
locked with the hair removing unit so as to open only 
when the hair removing unit is depressed, thereby dis- 
pensing the lotion supplied from the tank through the 
pipe depressed together with the hair removing unit in 
synchronize with the hair removing unit being de- 
pressed. 

[0024] In this connection, the applicator may include 
a bar which is incorporated in the hair removing unit and 
is exposed on top of the hair removing unit for contact 
with the user's skin. The bar is introduced to detachably 
hold a plurality of the lotion dispensing pipes and serves 
as the actuator or the skin guide which activates to open 
the stop valve upon the bar being pressed against the 
user's skin. 

[0025] These and still other objects and advanta- 
geous features of the present invention will become 
more apparent from the following description of the pre- 



ferred embodiments when taken in conjunction with the 
attached drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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[0026] 

FIG. 1 is a side view partly in section of a shaver 
shown with an applicator in its projected position in 
10 accordance with a first embodiment of the present 
invention; 

FIG. 2 is a side view partly in section of the shaver 
with the applicator in Its retraced position; 
FIG. 3 is an exploded perspective view of a lotion 
is feeding module utilized in the above shaver; 

FIG. 4 is a perspective view of the above module; 
FIG. 5 is a front view of the shaver shown with the 
module attached; 

FIGS. 6A and 6B are sectional views showing how 
20 to open the above module; 

FIGS. 7 A and 7B are front sectional view and a side 
view of the applicator, respectively in its non-de- 
pressed condition; 

FIGS. 8A and 8B are front sectional view and a side 
25 view of the applicator, respectively in its depressed 
condition; 

FIGS. 9A and 9BB are front sectional view and a 
side sectional view of a modified applicator, respec- 
tively in its non-depressed condition; 

30 FIGS. 1 0A and 10B are front sectional view and a 
side sectional view of the modified applicator, re- 
spectively in its depressed condition; 
FIG. 11 is a front sectional view of the applicator in 
accordance with a modification of the above em- 

35 bodiment; 

FIGS. 12A and 12B are front sectional view and a 
side sectional view, respectively of an applicator in 
accordance with another modification of the above 
embodiment; 

40 FIGS. 13A and 13B are front sectional view and a 
side sectional view, respectively of an applicator in 
accordance with a further modification of the above 
embodiment; 

FIGS. 14 and 15 are side views partly in section of 
45 a shaver with an applicator shown in its projected 
position and retracted position, respectively in ac- 
cordance with a further modification of the above 
embodiment; 

FIG. 16 is a front view of the shaver of FIG. 14; 
so FIGS. 1 7 and 1 8 are side views partly in section of 
a shaver with an applicator shown in its projected 
position and retracted position, respectively in ac- 
cordance with a further modification of the above 
embodiment; 

55 FIGS. 19 and 20 are side views partly in section of 
an epilating device with a lotion applicator shown in 
its projected position and retracted position, respec- 
tively in accordance with a further modification of 
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the above embodiment; 

FIGS. 21 A and 21 B are front sectional views re- 
spectively showing a pumping operation of an ap- 
plicator utilized in the shaver in accordance with a 
second embodiment of the present invention; 
FIGS. 22A and 22B are front sectional views re- 
spectively showing a pumping operation of an ap- 
plicator in accordance with a modification of the 
second embodiment; 

FIGS. 23A and 23B are front sections of a shaver 

with a lotion applicator in accordance with a third 

embodiment of the present invention; 

FIG. 24 is a side section of the shaver of the above 

embodiment; 

FIG. 25 is a top view of the above shaver; 
FIGS. 26A and 26B are front sections respectively 
of a shaver in accordance with a modification of the 
third embodiment; 

FIG. 27 is a top view of the shaver of the above em- 
bodiment; 

FIG. 28 is a top view of a shaver in accordance with 
another modification of the above embodiment; 
FIGS. 29A to 29C are front sections and top view 
respectively of a shaver in accordance with a further 
modification of the third embodiment; 
FIGS. 30A and 30B are a front section and a side 
section respectively of a shaver in accordance with 
a fourth embodiment of the present invention; 
FIG. 31 is a vertical section of a shaver in accord- 
ance with a modification of the fourth embodiment; 
FIGS. 32A and 32B are front sections respectively 
of a shaver in accordance with a fifth embodiment 
of the present invention; 

FIG. 33 is a perspective view of the above shaver 
shown with a hair removing unit removed; 
FIG. 34 is a top view of the above shaver; 
FIGS. 35A and 35B are side sections respectively 
of the above shaver; 

FIG. 36 is an exploded perspective view of a shaver 
in accordance with a modification of the above em- 
bodiment; and 

FIG. 37 is a perspective view of a shaver in accord- 
ance with another modification of the above embod- 
iment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment <FIGS. 1 to 10> 

[0027] Referring now to FIG. 1 , there is shown a dry 
shaver as one typical version of the personal hair re- 
moving device in accordance with the first embodiment 
of the present invention. The shaver includes a housing 
10 to be grasped by a hand of a user, and a treatment 
head 20 which projects on top of the housing 10 and 
includes a shaving unit, i.e., or hair removing unit 30 as 
well as an applicator 1 1 0 for feeding a lotion on a user's 



skin. The hair removing unit 30 is composed of three 
hair cutting sections, namely, a pair of short-hair cutters 
40 and a long-hair cutter 50 interposed between the 
short-hair cutters 40. The short-hair cutter 40 has a U- 

5 shaped outer shearing foil 41 and an inner cutter 42 
which is driven to oscillate in shearing engagement with 
the foil, while the long-hair cutter 50 is composed of a 
slender outer cutter 51 and an inner cutter 52 driven to 
oscillate in shearing engagement with the outer cutter. 

10 The outer shearing foil 41 and the long hair cutter 50 are 
floatingly supported to a top frame 60 detachably sup- 
ported to a base frame 70 which is held on top of the 
housing 10. The housing 10 incorporates an electric mo- 
tor (not shown) which is connected to oscillate driving 

«f elements 11 to which the inner cutters 42 and 52 are 
coupled. The inner cutters 42 are urged upwardly by bi- 
as springs 12 so that the short-hair cutters 40 can be 
depressed when pressed against a user's skin. The 
long-hair cutter 30 is biased by a like spring provided in 

20 the top frame 60 to be capable of being depressed rel- 
ative to the top frame or the housing. A switch handle 
14 is provided on one side of the housing 10 to activate 
the motor and therefore oscillate the inner cutters for 
shaving. 

25 [0028] Provided on a front face of the housing 1 0 is a 
lotion feeding module 100 which includes the applicator 
110 disposed adjacent to the short-hair cutter 40 for dis- 
pensing the lotion on the user's skin being shaved or to 
be shaved. The applicator 1 1 0 is held movable between 

30 a projected position where it is close to the shaving unit 
30, as shown in FIG. 1 , and a retracted position where 
it is away from the shaving unit 30, as shown in FIG. 2. 
The applicator 1 1 0 is floatingly supported to the module 
100 and therefore the housing 10 through the module, 

35 so that it is capable of being depressed against a spring 
bias from the projected position to the retracted position, 
thereby being permitted to follow the contour of the skin 
easily while the shaver is manipulated to move across 
the skin. 

40 [0029] As shown in FIG. 3, the module 100 includes 
a shell 101 provided with a holder 130 carrying the ap- 
plicatorHO, a flexible tank 140 storing the lotion, and a 
pressurizer 150 in the form of a plate which is pressed 
against the tank 140. The tank 140 has a mouth 141 

45 with a hook 149 and is fitted on back of the shell 101 
with the hook 149 engaged to a recess 109 of the shell 
101. Thus, the module is prepared in a single structure 
and is detachable to the housing 10. The pressurizer 
1 50 is provided at its lower end with pivot pins 1 52 which 

so are fitted in corresponding holes 102 in the lower end of 
the shell 101 so that the pressurizer is caused to be 
pressed against the tank 1 40 by an action of a leaf spring 
1 54 formed on back of the pressurizer 1 50 in close con- 
tact with the housing 10, as shown in FIGS. 1 and 2. 

55 When the module 100 is detached from the housing 10, 
the pressurizer can be detached from the shell in order 
to take out the tank 1 40 for refilling the lotion or replace- 
ment of the tank 140 itself. 
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[0030] Referring to FIGS. 4 to 6, the shell 1 01 is made 
of a rather soft plastic material and has its lateral edges 
104 fitted inside of rails 14 formed on the front face of 
the housing so as to be vertically slidable relative to the 
housing between the projected position and the retract- 
ed position. Formed at one lateral edge of the shell 101 
is a resifiently deformable button 106 with the edge 104 
and a latch 107 which is locked selectively into one of 
detents 17 in the corresponding rail 14 on the housing 
10 so that the module 100 can be latched in either of the 
projected and retracted position. As shown in FIGS. 6A 
and 6B, when the button 106 is pushed inwardly, it is 
resiliency deformed to release the latch 107 from the 
detent 17 and at the same time release the edge 104 
from the rail 14, thereby being permitted to open and to 
be removed from the housing 10. 
[0031] Turning back to FIG. 3, the holder 130 is con- 
figured to movably support the applicator 110 relative to 
the holder in such a manner that the applicator 110 is 
oriented to have its top lotion feeding end in closely ad- 
jacent relation to the short-hair cutter 40 when the ap- 
plicator is held in its upper most position, as shown in 
FIG. 1 . As the applicator 110 is depressed, it becomes 
closer to straight in order to avoid interfering with the 
short-hair cutter 40 of which overall section is wider to- 
wards its bottom than at its top along an upright axis of 
the housing 10 or the shaving unit 30. In addition, when 
the applicator 1 10 is lowered to the retracted position in 
consequence of the module 110 is lowered as shown in 
FIG. 2, the applicator 110 is kept straight without inter- 
fering with the base frame 70. For this purpose, the hold- 
er 130 includes a pair of yokes 131 with an elongated 
slits 1 32 which are inclined with respect to the upright 
axis and receive respective horizontal pins 112 of the 
applicator 110 loosely such that the applicator 110 has 
its vertical axis inclined at a certain angle with respect 
to the upright axis to place the top end of the applicator 
110 closely to the adjacent shaving unit 30 or the short- 
hair cutter 40 when the applicator 110 is the uppermost 
position. In order to keep the applicator 110 inclined to- 
wards the shaving unit, the shell 101 includes leaf 
springs 103 which are held in pressed contact with the 
applicator 110. Coils springs 133 are interposed be- 
tween the holder 130 and the applicator 110 to bias the 
applicator upwardly, i.e., floatingly support the applica- 
tor. The holder 130 is retained to the shell 101 by means 
of shoulders 105 formed inside of the shell. When the 
applicator 110 is depressed against the bias of the 
springs 133, the pins 112 are guided along the length of 
the slits 132 to change the posture of the applicator, i. 
e., make the vertical axis of the applicator closer in par- 
allel with the upright axis of the housing 10, as indicated 
by dotted line in FIG. 8B. 

[0032] As best shown in FIGS. 7 and 8, the applicator 
110 includes a header 111 having a chamber 113 for 
temporarily storing the lotion supplied from the tank 140. 
In detail, the header 111 is in the form of a hollow casing 
with a bottom wall 114, side walls 116, and a top wall 



118, and includes a floating bed 120 which is vertically 
movable within the chamber and is floatingly supported 
to the bottom wall 114 by means of coil springs 121. A 
plurality of rotating elements or balls 124 are loosely fit- 
5 ted respectively within apertures 119 formed in the top 
wall 118 so as to come into rolling contact with the skin 
when the applicator 110 is held against the skin. The 
apertures 119 communicate with the chamber 113 di- 
rectly or through riser channels 123 in the floating bed 

10 120 such that the lotion is dispensed through a clear- 
ance between the aperture 1 1 9 and the ball 1 24 for feed- 
ing the lotion over the skin while the balls rotate in con- 
tact with the skin. The balls 124 are supported on the 
floating bed 1 20 so as to be capable of being depressed 

15 together therewith against the bias of the springs 121 , 
as shown in FIG. 8A, as a consequence of the applicator 
110 being pressed against the skin. The balls 124 are 
seated respective in shallow cavities 122 in the top sur- 
face of the floating bed 120, and are kept retained in the 

20 apertures 1 1 9 by narrowed opening edges thereof when 
urged upwardly by the action of the springs 121. The 
chamber 113 communicates with the tank 140 through 
a sleeve 115 integrally projecting from the bottom wall 
114 and a flexible tube 134 of which opposite ends are 

25 sealed respectively to the sleeve 1 1 5 and the mouth 1 41 
of the tank 140. Projecting downward from the floating 
bed 120 is a stem 126 which extends loosely through 
the sleeve 115 and is provided at its bottom with a stop 
valve 128 in sealing contact with a bottom open end of 

30 the sleeve 115, whereby a lotion feed path from the tank 
1 40 to the applicator is normally closed by the stop valve 
128, as shown in FIGS. 7A The stop valve 128 is opened 
only when the floating bed 120 is depressed together 
with the balls 124, as shown in FIG. 8A. Thus, the lotion 

35 under being pressurized in the tank 140 can be supplied 
to the applicator 1 10 in response to the balls 124 being 
pressed against the user's skin. In this sense, the stop 
valve 128 is cooperative with the pressurizer 150 to de- 
fine a lotion supply mechanism for supplying the lotion 

40 from the tank 140 to the applicator 110, and the balls 
124 define an actuator that activate the lotion supply 
mechanism to supply the lotion from the tank 140 to the 
applicator 110 for applying the lotion over the skin. It 
should be noted here that since the applicator 110 is 

45 held in closely adjacent relation to the shaving unit 30, 
the actuator in the form of the balls 1 24 can be mobilized 
or depressed when the shaving unit 30 comes into an 
operative condition for hair shaving, enabling to apply 
the lotion over the skin easily in association with the 

so shaving, yet requiring no extra switching operation other 
than pressing the applicator against the user's skin. 
FIGS. 9 and 1 0 shows a modification of the header 111 
which is identical to the header of FIGS. 7 and 8 except 
that the riser channels 123 are offset from the springs 

55 121 in order to reduce the height of the header 111. Like 
parts are designated by like reference numerals. FIGS. 
9A and 9B show a non-depressed condition where the 
balls 124 and the floating bed 120 are not depressed 
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with the stop valve 128 being kept closed s while FIGS. 
10A and 10B shows an operative condition where the 
balls 124 are depressed together with the floating bed 
120 with the stop valve 128 being held opened. 
[0033] Due to the flexible nature, the tube 134 ab- 
sorbs the resulting displacement of the applicator 110 
relative to the tank 140 as being radially deformed as 
indicated by arrowed lines in FIG. 8A. It is noted in this 
connection, as the balls 124 is depressed or lowered 
together with thefloating bed 120 as shown in FIGS. 8A, 
10A, and 10B, the balls 124 are caused to rotate freely 
for smooth rolling contact with the skin, and therefore 
efficient lotion feeding over the skin. In this condition, 
the pressurized lotion is supplied through the riser chan- 
nels 123 into an enlarged clearance C between the low- 
ered floating bed 120 and the top wall 118 from which 
the lotion is dispensed through the action of the balls 
124. As shown in FIG. 11, the applicator 110 may be 
connected to the tank 1 40 through a tube 1 34 in the form 
of a bellows. 

[0034] As shown in FIGS. 12Aand 12B, the applicator 
11 OA may utilize a roller 124A instead of the balls for 
applying the lotion. In this modification, the roller 124A 
is supported on the floating bed 120A by means of 
rounded projections 127 so as to be capable of rotating 
about a horizontal axis for rolling contact with the user's 
skin. Like parts are designated by like numerals with a 
suffix letter of M A\ The balls 124 and the rollers 124A 
may be made of elastic material for soft and comfortable 
contact with the user's skin. 

[0035] As shown in FIGS. 13Aand 13B, the applicator 
110B may include a skin guide 120B as one modifica- 
tion of the floating bed 120 depicted in the above em- 
bodiment. The skin guide 120B is made of an elastic 
material and has its top end projecting above the top 
wall 1 1 8B of the header 1 1 1 B for contact with the user's 
skin and has its bottom spaced from the bottom wall 
114B to define therebetween a like chamber 113B for 
temporarily storing the lotion supplied from the tank. Ap- 
ertures 129 are formed in the skin guide 120B for dis- 
pensing the lotion from the chamber 11 3B over the us- 
er's skin. Also formed on the skin guide 120B is a like 
stop valve 128B for opening and closing the lotion flow 
path from the tank to the chamber. The skin guide 120B 
is biased upwardly by means of coil springs 121 B so as 
to be capable of being depressed. When the skin guide 
120B is depressed upon contact with the user's skin, 
the stop valve 128B is opened to allow the lotion to be 
supplied to the chamber 113B from the tank, and there- 
fore dispensing the lotion over the user's skin through 
the apertures 129. In this modification, the skin guide 
120B defines the actuator which senses the applicator 
being depressed and open the valve 1 28B for supplying 
the lotion from the tank to the chamber 113B, allowing 
the lotion to be dispensed. Like parts are designated by 
like reference numerals with a suffix letter of U B U . 
[0036] FIGS. 1 4 to 1 6 show a modification of the de- 
vice which is substantially identical to the above embod- 



iment except that the lotion feeding module 100C is itself 
floatingly supported to the housing 10C by means of a 
coil spring 108 interposed between the lower end of the 
module 100C and a bottom flange 16 of the housing 

s 10C. Thus, the module can be vertically movable be- 
tween the projected position of FIG. 14 and the retracted 
position of FIG. 15, and is latched in either of these po- 
sitions. Like parts are designated by like reference nu- 
merals with a suffix letter of n C". 

10 [0037] FIGS. 1 7 and 1 8 show another modification of 
the device which is similar to the above modification but 
the shell 101D of the lotion feeding module 100D has a 
mask 105 concealing the spring 108D which is provided 
for floatingly supporting the module 100D. Like parts are 

15 designated by like reference numerals with a suffix letter 
of "D". 

[0038] Although the above embodiment illustrates the 
device provided with the shaving unit 30 as the hair re- 
moving or hair depilating unit, the present invention 
20 should not be limited thereto and may be equally applied 
to the device with a hair epilating unit 30E, as shown in 
FIGS. 1 9 and 20. The hair epilating unit 30E is mounted 
on top of the housing 10E and is cooperative with the 
applicator 110E of the identical structure as the above 
embodiment to define a treatment head 20E. The epil- 
ating unit 30E includes an epilating cylinder 31 E which 
has hair pinching elements and which is driven to oscil- 
late or rotate about a horizontal axis so as to repeat 
pinching the hairs and plucking the hairs from the user's 
skin. The applicator 11 0E is held in close adjacent rela- 
tion with the epilation unit 30E on the same side of the 
housing so that the applicator can feed the lotion while 
the epilating unit is set into an operative condition rela- 
tive to the user's skin. 

Second Embodiment <FIGS.21 A and 21 B> 

[0039] Referring to FIGS: 21 A and 21 B, there is 
shown an applicator of another type which can be uti- 
lized in the device. The applicator 11 OF of the present 
embodiment is provided with a pump 160 for drawing 
the lotion from the tank and delivering it to a chamber 
1 1 3F in the applicator for dispensing the lotion therefrom 
over the user's skin. For this purpose, the applicator 
11 OF has the header 1 11 F so configured that a floating 
bed 120F is cooperative with a bottom wall 114F to de- 
fine the pump 160 having a pump chamber 161 which 
communicates with the tank through an inlet flap valve 
162 and communicates with the chamber 1 13F through 
an outlet flap valve 164. In this sense, the pump 160 is 
defined as one element for constituting the lotion supply 
mechanism for supplying the lotion from the tank to the 
applicator. The floating bed 120F is floatingly supported 
to the bottom wall 114F by means of coil springs 121 F 
to be movable relative to the bottom wall while changing 
a volume of the pump chamber 1 61 . Fixed to the floating 
bed 1 20F is a skin guide 1 25 which projects on the head- 
er for contact with the skin and is provided with apertures 
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129F in communication with the chamber 113F. Thus, 
the skin guide 125 of the present embodiment defines 
the actuator which activates the lotion supply mecha- 
nism, i.e., the pump 160 in synchronous with the appli- 
cator being pressed against and released from the user* 
skin. 

[0040] When the skin guide 125 is depressed as being 
pressed against the user* skin, the floating bed 120F is 
lowered together in a direction of reducing the volume 
of pump chamber 161, as shown in FIG. 21 B, so as to 
generate a positive pressure within the pump chamber, 
thereby opening the outlet flap valve 1 64 and delivering 
the lotion out of the pump chamber for dispensing it 
through apertures 129F on the user's skin. When, on 
the other hand, the skin guide 125 returns by the bias 
of the springs 121 F as being released from the user's 
skin, as shown in FIG. 21 A, the floating bed 120F is 
raised in a direction of increasing the volume of the 
pump chamber to generate a negative pressure within 
the pump chamber, thereby closing the outlet flap valve 
164 while opening the inlet flap valve 162 for drawing 
the lotion from the tank into the pump chamber 161. 
Thus, in response to the skin guide being pressed 
against and released from the user's skin, the pump is 
activated to feed the lotion on the user's skin and to draw 
the lotion from the tank. In this sense, the lotion feed 
mechanism can be dispensed with the pressurizer for 
pressurizing the lotion in the tank and also with the stop 
valve 128 as employed in the above embodiment, yet 
applying the lotion effectively to the user's skin. Thus 
configured applicator 110F is floatingly supported to a 
like holder 130F by means of coil springs 133F as is 
made in the first embodiment. 

[0041] FIGS. 22A and 22B show a modified applicator 
which is similar to the above embodiment except that 
the applicator 110G includes a header 11 1G which de- 
fines a skin guide as well as a like pump 160G of drawing 
the lotion from the tank to the applicator. The header 
11 1G has a resiliency deformable top wall 118G which 
defines the skin guide and is further cooperative with a 
bottom wail 1 1 4G to define therebetween a pump cham- 
ber 1 61 G. The bottom wall 1 1 4G is provided with an inlet 
flap valve 162G, while the skin guide 118G is provided 
on its external surface with an outlet flap valve 164G 
and also with an annular projection 165 surrounding the 
valve 164G for avoiding direct contact of the valve with 
the user's skin . When the skin guide 1 1 8G is depressed, 
as shown in FIG. 22A, the volume of the pump chamber 
161G decreases to thereby open the outlet valve 164G, 
dispensing the lotion once supplied into the pump cham- 
ber 161G. After the skin guide 118G is released from 
the user's skin, it returns to the position of FIG. 22B, in- 
creasing the volume of the pump chamber 161 G, there- 
by opening the inlet valve 162G to draw in the lotion from 
the tank. In this sense, the skin guide 118G on top of 
the applicator constitutes the actuator which activates 
the pump each time the applicator is pressed against 
and released from the user's skin for effectively applying 



the lotion in the like manner as in the second embodi- 
ment. Like parts are designated by like reference nu- 
merals with a suffix letter of "G". 

5 Third Embodiment <FIGS. 23 to 25> 

[0042] Referring to FIGS. 23 to 25, there is shown a 
hair removing device in accordance with a third embod- 
iment of the present invention which is identical in struc- 
10 ture to the first embodiment except that an applicator 
11 OH is incorporated into a shaving unit 30H and that a 
diaphragm pump 160H is disposed just below the shav- 
ing unit. Thus, the shaving unit 30H assumes an appear- 
ance of a treatment head 20H. The structures and op- 
's eration of the shaving unit 30H are identical to those in 
the first embodiment. Therefore, no duplicate explana- 
tion is made herein. Like parts are designated by like 
reference numerals with a suffix letter of "H\ The pump 
160H is mounted on top of the housing 10H with its inlet 
20 connected to a tank 140H by means of the flexible tube 
134H and with its outlet connected to an upright extend- 
ing duct 166. The pump 160H has a diaphragm 170 with 
a lever 172 which is held in an abuttable relation with a 
cassette 44 carrying the shearing foils of the short-hair 
25 cutters 40H as well as the long-hair cutter 50H. When 
the cassette 44 is depressed as a result of the short-hair 
cutter and/or the long-hair cutter, i.e., the shaving unit 
30H being pressed against the user's skin, as shown in 
FIG. 23B, the cassette 44 pushes the lever 172 to de- 
30 form the diaphragm 170 in a direction of delivering the 
lotion from within the pump to the duct 1 66 while opening 
an outlet valve 164H. When the cassette 44 returns up- 
wardly by the action of the bias springs as a result of the 
shaving unit 30H being released from the user's skin, 
35 as shown in FIG. 23A, the diaphragm 170 returns by its 
own resiliency to draw the lotion from the tank into the 
pump while opening the inlet valve 162H. In this sense, 
the shaving unit 30H itself constitutes the actuatorwhich 
activates the pump upon seeing the shaving unit being 
^0 held in the operable relation with the user 1 skin. 

[0043] The applicator 1 10H includes a lotion dispens- 
ing pipe 180 which is floatingly connected to the duct 
166 by means of a spring 181 to have its upper end ex- 
posed between the long-hair cutter 50H and one of the 
45 short-hair cutters 40H, as shown in FIG. 25. The upper 
end of the pipe 180 is normally held in level with the top 
of the shaving unit 30H such that the pipe can be de- 
pressed together with the short-hair cutter or the long- 
hair cutter. Thus, the lotion is fed to the user's skin out 
so of the pipe 180 in synchronous with the shaving unit be- 
ing pressed against the user's skin. As shown in FIG. 
24, the tank 140H is mounted on a shell 101 H detach- 
able to the housing 10H for replacement of the tank or 
refilling of the lotion. The tank 140H may be compressed 
55 by a pressurizer 150H with springs 154H for giving ad- 
ditional force of supplying the lotion from the tank to the 
pump. 

[0044] FIGS. 26A and 26B shows a modification of the 
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above embodiment in which the pump 160 J is activated 
by the use of a plunger 174 extending from the dia- 
phragm upwardly through the shaving unit 30J, instead 
of using the movement of the cassette of the shaving 
unit. Like parts are designated by like reference numer- 
als with a suffix letter of "J". Although the embodiment 
and the modification of FIGS. 23 to 26 illustrate only one 
lotion dispensing pipe, it is equally possible to provide 
a multiplicity of lotion dispensing pipes, as shown in 
FIGS. 27 and 28, either with the pipes 180 being ar- 
ranged between the long-hair cutter 50 and the short- 
hair cutters 40 or with the pipes 180 outwardly of the 
short-hair cutters 40 away from the long-hair cutter 50. 
In this connection, the duct 1 66 is configured in the form 
of a manifold for floating connection to the multiplicity of 
the pipes. 

[0045] FIGS. 29A and 29C show a further modifica- 
tion of the device in which the top frame 60K mounting 
the shearing foils of the short-hair cutters 40K and the 
long-hair cutter 50K is floatingly supported to the base 
frame 70K by means of springs 71. In this modification, 
therefore, the pump 160K can be activated to dispense 
the lotion also in response to the downward movement 
of the top frame 70K relative to the housing 10K. Like 
parts are designated by like reference numerals with a 
suffix letter of "K". The lever 172K extending from the 
diaphragm 170K is kept in contact with the cassette 44K 
holding the shearing foils of the short-hair cutters and 
supported to the top frame 60K such that the pump is 
activated to deliver the lotion from the pump to the user's 
skin through the pipe 180K either when the short-hair 
cutter 40K is depressed or when the top frame 60K is 
depressed by contact with the skin, as shown in FIG. 
29B. As the shaving unit 30K is released from the user's 
skin, the top frame 60K returns by the action of the 
springs 71 to the position of FIG. 29A, thereby drawing 
the lotion from the tank to be ready for applying the lotion 
in the next operation of depressing the shaving unit 30 K. 
Although the illustrated modification shows only one 
pipe 180K exposed between the long-hair cutter 50K 
and one of the short-hair cutters 40K, it is equally pos- 
sible to provide a multiplicity of the pipes as explained 
with reference to FIGS. 27 and 28. 

Fourth Embodiment <FIGS. 30A and 30B> 

[0046] FIGS. 30A and 30B show a hair removing de- 
vice in accordance with a fourth embodiment of the 
present invention which is similar to the third embodi- 
ment except for the provision of an electrically operated 
pump 160L and an electric switch 190 for activating the 
pump. Like parts are designated by like reference nu- 
merals with a suffix letter of M L". The applicator 110L is 
in the form of a lotion dispensing pipe incorporated in 
the shaver unit 30L and is connected through the pump 
to the tank 140L on the front face of the housing 10L. 
The pump 160L and the tank 140L are integrated into 
a lotion feeding module 1 00L detachable to the housing. 
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That is, the module 100 L includes ashell 101 L mounting 
the.pump and the tank. The pipe 110L is connected to 
a flexible tube 134L extending from the shaver unit 30L 
into the module 1 0OL for detachable connection with the 

5 pump, as shown in FIG. 30B. The switch 190 is support- 
ed on a suitable member fixed to the housing 10L and 
is turned on and off by means of a switch knob 191 pro- 
jecting on top of the treatment head 20L in a closely ad- 
jacent relation to the shaving unit 30L such that when 

10 the shaving unit 30L is held into operable relation to the 
user's skin, the switch knob 191 comes into contact with 
the user's skin, thereby turning on the switch 190 and 
activating the pump 1 60L to feed the lotion continuously 
or intermittently for a predetermined time period. In this 

*s sense, the switch knob 191 defines an actuator which 
senses the contact with the user's skin and activating 
the pump for feeding the lotion from the tank. The pump 
160L is preferably a diaphragm pump and is driven by 
a motor 1 92 which is energized by a battery 1 6 incorpo- 

20 rated in the housing for driving the inner cutters of the 
shaving unit 30L. 

[0047] Instead of using the switch knob, it is possible 
to use moisture sensors 194 which acknowledge the 
skin contact and actuate the pump when sensing a cer- 
25 tain amount of moisture inherent to the user's skin. As 
shown in FIG. 31 , the moisture sensors 194 projects on 
the top frame 60M and connected to the motor of the 
pump through leads 195. Like parts are designated by 
like numerals with a suffix letter of "M". 

30 

Fifth Embodiment <FIGS. 32 to 35> 

[0048] Referring to FIGS. 32 to 35, there is shown a 
hair removing device in accordance with a fifth embod- 

35 iment of the present invention which is similar to the pre- 
vious embodiment in that the applicator 110N is incor- 
porated in the shaver unit 30N assuming the appear- 
ance of the treatment head 20N, but shows a different 
structure of the applicator. Like parts are designated by 

40 like reference numerals with a suffix letter of "N". The 
applicator 11 ON has a header 11 1N connected to be 
supplied with the lotion from the tank 140N and a plu- 
rality of lotion dispensing pipes 180N for dispensing the 
lotion from the header over the user's skin, as best 

45 shown in FIG. 33. The header 111 N is secured on top 
of the housing 10N and includes upright ducts 166N 
each fitted with a spring 181 N. Each of the pipes 180N 
extends upright between the long-hair cutter 50N and 
the short-hair cutter 40N, as shown in FIG. 34, to have 

50 its upper end in level with the upper ends thereof. The 
lower end of each pipe 1 80N is fitted into each duct 1 66N 
and is floatingly supported by means of the spring 181 
N such that the pipe can be depressed together with the 
long-hair cutter and the short-hair cutters. The header 

55 111N has an inlet 117 which is connected to the tank 
140N by means of the flexible tube 134N and is provided 
with a stop valve 128N which is biased by a spring 184 
to normally close a flow path from the tank to the header. 
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The stop valve 128N has its upper end projecting up- 
wardly in an abuttable relation with the cassette 44N car- 
rying the shearing foil of the short-hair cutter 40N. When 
the short-hair cutter 40N is depressed in response to 
being pressed against the user's skin, as shown in FIG. 
32B, the cassette 44 pushes the stop valve 128N 
against the bias of spring 184 to open the flow path, 
thereby allowing the lotion to be supplied from the tank 
140N to the header 111 N and therefore dispensing the 
lotion from the pipes over the user's skin. As soon as 
the short-hair cutter, i.e., the shaving unit 30N is re- 
leased from the user's skin, as shown in FIG. 32A, the 
stop valve 128N returns to close the flow path, ceasing 
the lotion supply from the tank to the header and there- 
fore the lotion feeding from the applicator. 
[0049] Asshownin FIGS. 35A and 35B, the tank 140N 
is held on a shell 101 N detachable to the housing 10N, 
and is compressed by a like pressurizer 150N to give a 
positive pressure for supplying the lotion from the tank 
to the header 111N. The pressurizer 150N is urged by 
springs 154N against the tank 140N so as to squeeze 
the lotion out of the tank even when it becomes nearly 
empty, as shown in FIG. 35B. The tank 140N has the 
mouth 141N detachable to the flexible tube 134N ex- 
tending from the header 111 N. 

[0050] As shown in FIG. 36, the applicator 1 10N may 
includes a bar 1 86 which holds the pipes 180N together 
and which is floatingty supported to the top frame 60N 
to be capable of being depressed together with the 
short-hair cutters 40N and the long-hair cutter SON. For 
this purpose, the bar 186 is formed with holes 1 88 each 
detachably receiving the upper end of each pipe 180N. 
In this modification, the stop valve 128N is held in the 
abuttable relation with the lower end of the bar other 
than the cassette holding the shearing foil of the short- 
hair cutter. The bar 186 defines the actuator which ac- 
knowledges the event of the shaving unit being de- 
pressed and activates the stop valve 128N to open for 
supplying the lotion from the tank to the header of the 
applicator. 

[0051] FIG. 37 shows another modification of the ap- 
plicator 11 OP which includes a like bar 186 P holding the 
pipes 180P together and is movable together with the 
pipes. The other structures are identical to those of the 
fifth embodiment. Therefore, like parts are designated 
by like reference numerals with a suffix letter of "P". 
[0052] Instead of using the pressurizer for supplying 
the lotion to the applicator, it is equally possible to use 
a diaphragm pump as is described with reference to the 
fourth embodiment. In this modification, the diaphragm 
pump is interlocked with the stop valve 128P so as to 
be activated each time the stop valve is opened in re- 
sponse to the shaving unit being pressed against the 
user's face. 

[0053] The present invention should be interpreted in 
terms of not only to the above embodiments and their 
modifications but also to any combination of the features 
made herein. 



The features disclosed in the foregoing description, in 
the claims and/or in the accompanying drawings may, 
both separately and in any combination thereof, be ma- 
terial for realising the invention in diverse forms thereof. 
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Claims 

1 . A hair removing device with a lotion feeder, said de- 
vice comprising: 

a housing (10); 

a treatment head (20) mounted to said housing 
and including a hair removing unit (30) which is 
held against a user's skin for hair depilation or 
hair epilation, said treatment head also includ- 
ing an applicator (110) which dispenses a lotion 
on the user's skin; 
a tank (140) holding the lotion; 



a lotion supply mechanism (150, 128, 150; 
128A; 128B;160; 160G; 170; 150H, 160H; 
160J; 160L; 128N, 150N) for supplying said lo- 
tion from said tank to said applicator, 

5 

characterized in that 

said treatment head is provided with an actu- 
ator (124; 124A; 120B; 125; 118G; 30H, 172; 174; 
30K, 172K; 191; 192; 11 ON, 128N) which acknowl- 
10 edges an event of said treatment head coming into 
an operative condition with the skin, said actuator 
activating said lotion supply mechanism to supply 
said lotion from said tank to said applicator when 
said event is acknowledged. 

15 

2. The device as set forth in claim 1 , wherein 

said actuator (124; 124A; 120B; 125; 118G; 
1 1 0N) is included in said applicator in a skin-contact 
relation with the skin, said actuator being movable 
20 relative to said housing so as to activate said lotion 
supply mechanism when it is depressed as a result 
of said applicator being pressed against the user's 
skin. 

25 3. The device as set forth in claim 2, wherein 

said applicator includes a header (11 1 ) having 
a chamber (113) for temporarily storing said lotion 
supplied from said tank, 

said header having at least one aperture (119) 
30 which communicates with said chamber, 

said header carrying at least one rotating el- 
ement (124; 124A) that defines said actuator, said 
rotating element being held rotatable in said aper- 
ture so as to come into rolling contact with the user's 
35 skin for applying said lotion over the user's skin. 

4. The device as set forth in claim 3, wherein 

said rotating element is supported on a float- 
ing bed (1 20) which is formed interiorly of said head- 
40 erto be movable together with said rotating element 
relative to said header, 

said lotion supply mechanism including a stop 
valve (128) formed in a flow path from said tank to 
said chamber, 

45 said floating bed being interlocked with said 

stop valve so as to open said stop valve only when 
said bed is depressed together with said rotating el- 
ement. 

so 5. The device as set forth in claim 4, wherein 

said rotating element is made of an elastic 
material. 

6. The device as set forth in claim 4, wherein 
55 said lotion supply mechanism includes a pres- 

surizer (1 50) which gives a positive pressure to the 
lotion in said tank for allowing the lotion to be sup- 
plied to said chamber under the positive pressure 
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when said stop valve is opened. 

7. The device as set forth in claim 2, wherein 

said applicator (11 OB) includes a header 
(111B) supported to said housing and having a 5 
chamber (113B) for temporarily storing said lotion 
supplied from said tank, 

said header carrying a skin guide (120B) 
which is adapted to come into contact with the us- 
er's skin to define said actuator, said skin guide hav- 10 
ing at least one aperture (1 29) which communicates 
with said chamber for dispensing the lotion on the 
user's skin, said skin guide being floatingly support- 
ed to said header to be movable relative to the 
header. is 

said lotion supply mechanism including a 
pressurizer which gives a positive pressure to the 
lotion in said tank for allowing the lotion to be sup- 
plied to said chamber from the tank, 

said header including a stop valve (128B) 20 
which is formed between said chamber and said ap- 
erture and is caused to open in response to said 
skin guide being depressed. 

8. The device as set forth in claim 7, wherein 25 

said skin guide (120B) is made of an elastic 
material. 

9. The device as set forth in claim 2, wherein 

said applicator (110; 11 OA; 11 OB; 11 0C; 110D; 30 
110E; 110F; 110G; 110H; 110J; 110K; 110L; 110M; 
11 ON) is floatingly supported to said housing so as 
to be depressed when it is pressed against the us- 
er's skin. 

35 

10. The device as set forth in claim 9, wherein 

said hair removing unit (30; 30A; 30B; 30C; 
30D; 30E) has an upright axis and has an overall 
section which is wider toward its bottom than at its 
top end with respect to said upright axis, 40 

said applicator being movable relative to said 
housing between a projected position where said 
applicator has its top end close to the top end of the 
hair removing unit and a retracted position where 
said applicator has its top end lowered from the top 45 
end of the hair removing unit, 

said applicator having a longitudinal axis 
which is inclined at a first angle with respect to the 
upright axis of said hair removing unit so as to bring 
the top end of the applicator close to the top end of 50 
said hair removing unit when said applicator is in 
the projected position, and which is inclined at a 
second angle different from said first angle with re- 
spect to the upright axis of the hair removing unit so 
as to avoid the applicator from interfering with the 55 
bottom of the hair removing unit when said applica- 
tor is in the retracted position. 



1 1 . The device as set forth in claim 2, wherein 

said applicator (110; 11 OA; 11 0B; 110C; 110D; 
1 1 0E), said tank, and said lotion supply mechanism 
is integrated into a single module (1 00; 1 00A; 1 0OB; 
100C; 100D; 110E) which is detachable to said 
housing. 

12. The device as set forth in claim 1 , wherein 

said lotion supply mechanism includes a 
pump (160; 160G; 160H; 160J; 160K; 160L) which 
draws the lotion from said tank and delivers it to the 
applicator, 

said hair removing unit being floatingly sup- 
ported to said housing so as to be depressed when 
it is pressed against the user's skin, 

said actuator being interlocked with said hair 
removing unit so as to acknowledge the hair remov- 
ing unit being depressed and activating said pump 
to delivers the lotion to the applicator each time the 
hair removing unit is depressed. 

13. The device as set forth in claim 1 , wherein 

said lotion supply mechanism includes a stop 
valve (128; 128N) in a flow path from said tank to 
said applicator, and also includes a pressurizer 
(150; 150N) which gives a positive pressure to the 
lotion in said tank for allowing the lotion to be sup- 
plied to said applicator under the positive pressure 
when said stop valve is opened. 

said hair removing unit being floatingly sup- 
ported to said housing so as to be depressed when 
it is pressed against the user's skin, 

said actuator being interlocked with said hair 
removing unit so as to acknowledge the hair remov- 
ing unit being depressed and causing said stop 
valve to open each time the hair removing unit is 
depressed. 

14. The device as set forth in claim 1 , wherein 

said lotion supply mechanism includes an 
electrically operated pump (1 60L) which draws the 
lotion from said tank and delivers it to the applicator, 

said actuator being defined by an electric 
switch (191; 194) projecting in proximity with said 
hair removing unit so as to be closed when it comes 
into contact with the user's skin, 

said switch activating said pump to delivers 
the lotion to the applicator each time the switch is 
pressed against the user's skin. 

15. The device as set forth in claim 1 , wherein 

said hair removing unit includes a cassette 
(44K) which carries a hair removing element (41 ) 
and which is being floatingly supported to said 
housing so as to be depressed when the hair re- 
moving element is pressed against the user's skin, 

said lotion supply mechanism including a 
pump (160K) which draws the lotion from said tank 
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and delivers it to the applicator, 

said actuator being interlocked with said cas- 
sette so as to acknowledge the cassette depressed 
and activating said pump to delivers the lotion to the 
applicator each time said cassette is depressed. 5 

16. The device as set forth in claim 1, wherein 

said hair removing unit carries a hair removing 
element which is in use in contact with the user's 
skin for removing the hairs therefrom; w 

said actuator (1 74; 1 91 ) projecting above said 
hair removing element for contact with the user's 
skin and being movable relative to said housing so 
as to be depressed when contacting with the user's 
skin, 15 

said lotion supply mechanism including a 
pump (1 60J; 1 60L) which draws the lotion from said 
tank and delivers it to the applicator, 

said actuator being interlocked with said 
pump in order to activate said pump to deliver the 20 
lotion to said applicator each time said actuator is 
depressed. 

17. The device as set forth in claim 1 , wherein 

said hair removing unit carries a pair of short- 25 
hair cutters (40) and a long-hair cutter (50) each 
having a longitudinal axis perpendicular to an up- 
right axis of said housing, said long-hair cutter being 
interposed between the short-hair cutters with its 
longitudinal axis in parallel relation with those of 30 
said short-hair cutters, 

said applicator ( 1 80; 1 80K; 1 80N) being locat- 
ed between said long-hair cutter and at least one of 
said short-hair cutters. 

35 

18. The device as set forth in claim 1 , wherein 

said hair removing unit carries a pair of short- 
hair cutters (40) and a long-hair cutter (50) each 
having a longitudinal axis perpendicular to an up- 
right axis of said housing, said long-hair cutter being 40 
interposed between the short-hair cutter with its lon- 
gitudinal axis in parallel relation with those of said 
short-hair cutters, 

said applicator (180) being located outwardly 
of at least one of said short-hair cutters away from 45 
said long-hair cutter. 

19. The device as set forth in claim 1 , wherein 

said applicator (110) isfloatingly supported to 
said housing so as to be movable relative to said so 
housing with respect to an upright axis of said hous- 
ing, and also to said tank fixed to said housing with 
respect to said upright axis, 

said applicator being connected to said tank 
by way of a flexible tube (1 34) so as to be supplied 55 
with the lotion from said tank, 

said flexible tube permitting the displacement 
of said applicator relative to said tank.. 



20. The device as set forth in claim 19, wherein 

said flexible tube (134) is deformable in its ra- 
dial direction. 

21. The device as set forth in claim 1 9, wherein 

said flexible tube is in the form of a bellows. 

22. The device as set forth in claim 19, wherein 

said applicator (110) is latched at a lowered 
position where said applicator has its top retracted 
from the top end of said hair removing unit. 

23. The device as set forth in claim 1 , wherein 

said applicator (1 1 0), said tank (1 40), and said 
lotion supply mechanism is integrated into a single 
module (100) which is floatingly supported to said 
housing to be capable of being depressed. 

24. The device as set forth in claim 1 , wherein 

said actuator (11 OF; 110G) is movable rela- 
tive to said housing between a non-depressed po- 
sition and a depressed position where the actuator 
is depressed towards said housing against a bias, 

said lotion supply mechanism including a 
pump (160; 160G) having a pump chamber (161; 
161G) for temporarily storing said lotion supplied 
from said tank, said pump having an inlet flap valve 
(1 62; 1 62G) permitting said lotion to be fed into said 
pump chamber from said tank and an outlet flap 
valve (1 64; 1 64G) permitting said lotion to be deliv- 
ered from said pump chamber to said applicator, 

said actuator being interlocked with said 
pump such that only said outlet flap vale is caused 
to open for feeding said lotion to said applicator from 
said pump chamber in response to said actuator be- 
ing depressed to said depressed position and that 
only said inlet flap valve. i$ caused to open for draw- 
ing said lotion into said* pump chamber from said 
tank in response to said actuator returning to said 
non-depressed position. 

25. The device as set forth in claim 24, wherein 

said pump chamber (1 61 ; 1 61 G) is surround- 
ed by a stationary wall member (114F; 114G) with 
said inlet flap valve and a movable wall member 
(118F; 118G) with said outlet flap valve, said mov- 
able wall member being movable relative to said 
stationary wall member, 

said movable wall member being interlocked 
with said actuator so as to generate a positive pres- 
sure within said pump chamber for feeding said lo- 
tion to said applicator through said outlet flap valve 
when said movable wall member moves towards 
said stationary wall member in response to said ac- 
tuator moving to said depressed position and to 
generate a negative pressure within said pump 
chamber for drawing said lotion into said pump 
chamber through said inlet flap valve when said 
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movable wall member moves away from said sta- 
tionary wall member In response to said actuator 
returning to said non -depressed position. 

26. The device as set forth in claim 25, wherein 

said actuator is included in said applicator in 
the form of a skin guide (1 25; 1 1 8G, 1 65) for contact 
with the user's skin, said skin guide including at 
least one aperture communicating with said pump 
chamber through said outlet flap valve for dispens- 
ing said lotion over the user's skin. 

27. The device as set forth in claim 25, wherein 

said movable wall member is configured as a 
skin guide (118G) for contact with the user's skin, 
said skin guide defining said actuator and also said 
applicator, 

said skin guide being provided with a projec- 
tion (165) around said outlet flap valve in order to 
protect said outlet flap valve from interfering with the 
use's skin. 



said bar (186P) is interlocked with said stop valve 
for opening the valve as said bar is depressed. 



5 



10 



15 



28. The device as set forth in claim 24, wherein 

said lotion supply mechanism includes a stop 
valve formed in a flow path from said tank to said 25 
pump, 

said actuator being interlocked with said stop 
valve so as to open said stop valve only when said 
actuator is depressed. 

30 

29. The device as set forth in claim 1 , wherein 

said applicator includes a header (1 1 1 N) fixed 
to said housing for temporarily storing said lotion 
supplied from said tank, 

said applicator including at least one lotion 35 
dispensing pipe (1 80N) extending on top of said hair 
removing unit (30N), said pipe being floatingly sup- 
ported to said header to be capable of being de- 
pressed together with said hair removing unit, 

said lotion supply mechanism including a stop 40 
valve (128N) formed in a flow path from said tank 
to said header and including a pressurizer which 
gives a positive pressure to the lotion in said tank 
for allowing the lotion to be supplied to said header 
under the positive pressure; 45 

said stop valve being interlocked with said 
hair removing unit so as to open only when said hair 
removing unit is depressed. 



30. The device as set forth in claim 29, wherein so 

said applicator (11 ON) includes a bar (186) 
detachably holding a plurality of said lotion dispens- 
ing pipes (180N), said bar being exposed on top of 
said hair removing unit for contact with the user's 
skin and being incorporated in said hair removing 55 
unit to be movable together therewith. 

31. The device as set forth in claim 30, wherein 
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(54) Hair removing device with a lotion applicator 

(57) A hair removing device capable of feeding a lo- 
tion in association with a hair removing operation. The 
device has a treatment head (20) that is mounted on a 
housing (10) and includes a hair removing unit (30) for 
hair depilation or hair epilation and an applicator (110) 
for supplying a lotion on a user's skin. Also included in 
the device is a tank (140) holding the lotion and a lotion 
supply mechanism (150) for supplying the lotion from 
the tank to the applicator. The treatment head is formed 
with an actuator (124) which acknowledges an even of 
the treatment head coming into an operative condition 
with the skin and activates a lotion supply mechanism 
to supply the lotion from the tank to the applicator when 
such event is acknowledged. 
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